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Gunner  uninjured.  The  rifle  (serial  number  14051)  was  evaluated  in  the  field  and  at  Benet  Laboratories.  Inspections  included  a  bore  surface 
inspection,  dimensional  checks,  a  magnetic  particle  inspection,  an  ultrasonic  inspection,  a  crack  evaluation,  and  a  bore  debris  analysis. 
Although  there  is  no  clear  evidence  regarding  the  cause  of  the  failure,  the  evidence  does  indicate  that  the  failure  may  have  been  caused  by  a 
soil  obstruction  in  the  barrel.  This  obstruction  probably  produced  a  large  amount  of  highly  localized  stress  on  the  carbon  fiber,  composite- 
overwrapped,  steel  barrel — thereby  causing  the  jacket  that  contains  the  pressure  to  fail  and  allowing  the  pressurized  propellant  gases  to  deform 
and  rupture  the  underlying  steel  liner. 
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and  boundary  layer  components— is  constantly  being  guided  and  refined  by  the  erosion  and  materials  analysis  data  from  fired  gun  tubes.  A 
recent  refinement  includes  the  improvement  of  the  gun  steel  subsurface  exposure  model  due  to  high  quality,  difficult  to  obtain  data  from  in- 
service  M256  tubes.  Other  recent  refinements  to  the  boundary  layer  heat  transfer  model  are  based  on  thermal  data  from  M256  tubes.  These 
refinements  include  the  improvement/incorporation  of  case  gas  cooling  effects,  turbulent  gas  mixing/heating  effects,  and  a  very  minor 
contribution  from  forcing  cone-induced  vena  contracta  cooling  effects.  These  latter  refinements  are  calibrated  away  from  crack  walls  by 
positional  thermal  wall  repacking  depth,  thermal  wall  transformation  depth,  and  thermocouple  data.  A  comprehensive  gun  erosion  model  is 
described  for  the  120-mm  M256  gun  with  its  M829Ax  series  rounds.  In  addition,  a  detailed  shot-by-shot  erosion  modeling  prediction  is 
described  for  retired  120-mm  M256  gun  tube  serial  #1988.  For  this  gun  tube,  the  erosion  prediction  includes  the  two  types  of  rounds  fired, 
M829  and  M829A2,  and  their  three  round-conditioning  temperatures,  hot,  ambient,  and  cold.  The  gun  erosion  mechanism  consists  of  heat 
checking  the  inert  chromium  plate,  subsequent  interfacial  degradation  of  the  subsurface  gun  steel  substrate  at  the  chromium  crack  bases,  then 
chromium  platelet  spalling,  and  subsequent  bare  gun  steel  gas  wash.  This  gun  erosion  model  correctly  calculates  and  predicts  that  the  worst 
eroded  region  is  at  1.2  to  2.4  meters  from  the  rear  face  of  the  tube.  The  excessive  muzzle  wear  is  by  a  different,  purely  mechanical  gas  wash-free 
mechanism.  Most  importantly,  given  herein  are  the  relative  erosion- related  effective  full-charge  values  of  the  fielded  M256  gun  kinetic  energy 
rounds  at  various  round-conditioning  temperatures. 
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